Purpose National guidelines recommend that discussions about end-of-life (EOL) care planning happen early for patients with incurable cancer. We do not know whether earlier EOL discussions lead to less aggressive care near death. We sought to evaluate the extent to which EOL discussion characteristics, such as timing, involved providers, and location, are associated with the aggressiveness of care received near death.
INTRODUCTION
Although patients with cancer are receiving increasingly aggressive care at the end of life (EOL),1 , 2 a growing body of evidence suggests that this trend could be modifiable; discussions between patients and their physicians about their preferences for EOL care are associated with less aggressive care near death.3 -6 Current guidelines recommend that discussions about EOL care planning begin early in the disease course for patients with incurable cancer,7 -12 during periods of relative medical stability rather than acute deterioration,7 Yet care often differs from these guidelines. In a prospective cohort study of 2,155 patients with metastatic lung or colorectal cancer in the Cancer Care Outcomes Research and Surveillance Consortium (CanCORS),14 we found that physicians initiated EOL discussions a median of 33 days before death. Most discussions took place in the inpatient setting, and even though most patients received longitudinal oncology care, conversations often occurred with nononcology physicians. Although these attributes of EOL discussions conflict with current guidelines, their impact on care received at EOL is unknown. It is possible, for example, that early discussions have no greater impact on care than conversations that take place days before death. Previous work has generally relied on one-time, cross-sectional assessments of EOL conversations, without assessment of timing, location, or involved providers.3
, 4 In this study, we used prospective longitudinal data from patient and surrogate interviews and a comprehensive medical record review to prospectively evaluate the relationship between these factors and care received near death. In addition, because we have observed that not every EOL discussion documented in medical records was reported by patients or their surrogates, despite specific interview questions designed to elicit such information,14 we assessed whether patient and surrogate recognition of EOL discussions was associated with EOL care received. Finally, we identified patient characteristics associated with patient or surrogate recognition of EOL discussions, relative to patients with documented but not reported discussions.
PATIENTS AND METHODS
The CanCORS cohort included approximately 10,000 patients age > 20 years who were diagnosed with all stages of lung or colorectal cancer between 2003 and 2005. Patients lived in northern California, Los Angeles County, North Carolina, Iowa, or Alabama or received their care in one of five large health maintenance organizations or one of fifteen Veterans Affairs sites.15 The study used cancer registry-based rapid case ascertainment, with the goal of identifying all newly diagnosed patients in the registry catchment area within weeks of diagnosis. Additional information about the CanCORS study is available elsewhere.16 The study was approved by human subjects committees at all participating institutions. Patients (or surrogates of patients who were deceased or too ill to participate) were interviewed at baseline, approximately 4 to 6 months after diagnosis, by trained interviewers using computer-assisted telephone interviewing software. Interviews were offered in English, Spanish, or Chinese. Four versions of the baseline interview were available: a full patient interview; a brief patient interview, for patients unable to complete the full interview; a surrogate interview for surrogates of deceased patients; and a surrogate interview for living patients too ill to complete the interview.17 For patients alive at the time of the baseline interview, they or their surrogates were interviewed again approximately 15 months after diagnosis. The response rate in the CanCORS study, where the denominator included both unsuccessful contacts and refusal/nonresponse,18 was 51.0%. The cooperation rate, assessing participation among patients contacted, was 59.9%.16
Medical records from hospitals, radiation treatment facilities, and offices of medical oncologists, surgeons, gastroenterologists, pulmonologists, and primary care physicians were abstracted for the time period beginning 3 months before diagnosis until death or at least 15 months after diagnosis. Medical records were available for 87% of patients.
Study Cohort
We focused on patients with stage IV disease at diagnosis. Such patients have incurable cancer and a limited life expectancy,19 -23 making EOL discussions potentially appropriate. The cohort included 1,231 patients who survived at least 1 month after diagnosis, so our assessments of EOL discussion timing and care attributes were appropriate, and who died by the end of the medical record abstraction (MRA) period, so medical record data on EOL care were available (Fig 1) .
Fig 1.
Selection of analytic cohort. CanCORS, Cancer Care Outcomes Research and Surveillance Consortium; CRC, colorectal cancer.
Definition of EOL Discussion
EOL discussions were identified if the patient or surrogate reported a discussion with the physician about resuscitation (eg, "Has a doctor ever talked to you about whether you would want to be revived or use life-sustaining machines?" from patient and surrogate interviews for living patients) or hospice care (eg, "After your cancer was diagnosed, did any doctor or other health care provider discuss hospice care with you?" from all interview types, or "Was hospice recommended by any doctor or other health care provider?" from follow-up interviews.) EOL discussions were identified in medical records if there was documentation of a discussion about advance care planning (do-not-resuscitate order, hospice, palliative care, or not otherwise specified) or venue for dying (hospice, home, hospital, nursing home, or not otherwise specified). The earliest recorded EOL discussion in the medical record was considered the first EOL discussion for analysis. For each unique discussion in the medical record, we recorded the date, topics discussed, providers involved, and whether the discussion took place during hospitalization. For this analysis, we were interested in whether EOL discussions were reported by patients or surrogates versus documented in the medical record only as well as attributes of the first discussion, including the number of days before death, whether a medical oncologist was present, and whether the discussion occurred in the hospital.
EOL Care Received
We characterized EOL care received based on previously defined markers of aggressive care.1 ,
24
, 25 Of note, the term aggressive care is widely used in the literature to describe care with high medical intensity. The measures we assessed are more likely to be undertaken with life-prolonging rather than palliative intent. However, the term aggressive is imperfect, because aggressive efforts may also be used to palliate symptoms. Nonetheless, in the absence of information about treatment intent (life prolongation v palliation) and benefit (beneficial v ineffective care), we use the term aggressive, with measures defined using information from the MRA and interviews:
Chemotherapy in the last 14 days of life.
Chemotherapy start date in the last 14 days of life (MRA), surrogate report of receipt of last chemotherapy regimen within 14 days of death, or surrogate report of death in hospital and receipt of chemotherapy during the last hospitalization.
Acute care in the last 30 days of life.
More than one emergency room visit in the last 30 days of life, more than one hospitalization in the last 30 days of life, more than 14 inpatient hospital days in the last 30 days of life (MRA), or death in hospital (MRA and surrogate interviews).
Intensive care unit care in the last 30 days of life.
Intensive care unit (ICU) admission date in the last 30 days of life, patient death in ICU, or use of defibrillation, cardiopulmonary resuscitation, ventilator, or intubation in the last 30 days of life (MRA).
Any aggressive EOL care.
Any of these outcomes (ie, chemotherapy in the last 14 days of life, acute care in the last 30 days of life, or ICU care in the last 30 days of life).
Hospice care.
Determined from the MRA and patient and surrogate interviews.
Hospice initiation in the last 7 days of life.
Determined from the MRA and surrogate interviews.
Statistical Analyses
After characterizing attributes of EOL care, bivariate logistic regression was used to investigate the association between attributes of EOL discussions (for the full sample, presence and source of EOL discussion; for MRA-documented discussions, days between first EOL discussion and death, presence of medical oncologist, and inpatient discussion) and aggressiveness of EOL care received. Multivariable logistic regression models were fitted for each marker of aggressive EOL care and hospice. The attributes of EOL discussions were included in multivariable models regardless of significance. Patient characteristics were sequentially removed from models using backward selection until remaining characteristics had a significance level ≤ .10.
Additional analyses were performed. First, we excluded patients from Veterans Affairs sites, based on high rates of acute EOL care and the possibility that such patients may have received inpatient EOL care for palliation. Second, because surrogate interviews conducted after death were used to identify some EOL care attributes, we repeated analyses with a cohort restricted to patients for whom such interviews had been conducted. Finally, we repeated multivariable analyses defining the timing of EOL discussions as the number of days that discussions took place after diagnosis rather than days before death, adjusted for time between diagnosis and death. All findings were similar to results of the main analyses and are not presented.
Some patients had EOL discussions documented in their medical record, but the patient or surrogate did not report an EOL discussion; exploratory analyses were conducted to investigate characteristics of patients who did not recognize the documented discussion. This analysis was restricted to patients with a discussion about hospice or resuscitation documented in the MRA with a date that occurred before the baseline or follow-up interview date. Only discussions about hospice and resuscitation were considered, because these were the only topics queried in interviews.
Because of item nonresponse, a multiply-imputed data set was created using standard statistical methods.26
, 27 Imputed values were used for covariates in bivariable and multivariable analyses, but not for descriptive data in Table 1 or for missing patient or surrogate reports of EOL discussions or care. In the latter instance, MRA data were used to assess EOL discussions and care when patient or surrogate reports were not available. Analyses were conducted using SAS (version 9.2; SAS Institute, Cary, NC) and STATA (version 11.1; STATA, College Station, TX). 
RESULTS
Patient characteristics are listed in Table 1 . In the cohort study, 82% of patients had lung (v colorectal) cancer, reflecting our focus on patients with stage IV disease who died during the MRA period. EOL discussion attributes were similar to those we reported previously13 in an expanded cohort: 88% of patients in the current analysis had EOL discussions, either reported in both medical records and interviews (48%), in medical records only (17%), or in patient or surrogate interviews only (23%). Among 794 patients with EOL discussions reported in medical records, such that information about timing, involved physicians, and location was available, 39% of discussions took place in the last 30 days of life, 40% of discussions included an oncologist, and 63% took place in the inpatient hospital setting. Aggressive EOL care included chemotherapy in the last 14 days of life (16%), ICU care in the last 30 days of life (6%), and acute hospital-based care in the last 30 days of life (40%; Table 2 ). Nearly half of patients received at least one of these three types of aggressive EOL care. Fifty-eight percent of patients received hospice care, which was initiated in the last 7 days of life for 15% of hospice users. In unadjusted analyses, patients who had EOL discussions more than 30 days before death were less likely to receive aggressive EOL care and more likely to receive hospice care (Table 3) . Similarly, aggressive EOL care was more common among patients whose first EOL discussions took place in the inpatient setting and less common when discussions were reported in interviews by patients and surrogates. In adjusted analyses, results were similar (Table 4) . Patient-and surrogate-reported EOL discussions were significantly associated with EOL care received, but discussions documented in the medical record in the absence of patient or surrogate report were not. Among patients or surrogates who reported EOL discussions, those that occurred earlier were associated with less aggressive EOL care for all measures except ICU care. Patients who were hospitalized at the time of their first EOL discussion were more likely to receive acute care and ICU-based care in the last month of life and to initiate hospice within the last week of life. Having a medical oncologist present at the first discussion slightly increased the odds of chemotherapy receipt in the last 14 days of life. Although patients whose oncologists were present at the first discussion were slightly more likely to receive hospice care, hospice was also more commonly initiated in the last week of life. Table 4 .
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Multivariable Logistic Regression
Of 634 patients with an EOL discussion about resuscitation or hospice documented in the medical record that took place before a patient or surrogate interview, 526 (83%) had a patient-or surrogate-reported discussion. After adjustment for all other factors (Table 5) , patients were less likely to report documented discussions if they were unmarried, black or Hispanic (v white), or not enrolled in a health maintenance organization. 8 We found that patients who had earlier discussions about EOL care were less likely to receive aggressive measures before death. Use of aggressive care was much less frequent when EOL discussions took place at any time before the last 30 days of life, and the odds of hospice use were nearly twice as high. Others have suggested that EOL decision making requires time11 , 29 , 30; most patients need to process the idea that life is nearing its end before they can make decisions about their EOL care. When discussions begin in the last 30 days of life, the EOL period is typically already under way. Importantly, clinicians may not know when the last month of life is about to begin. However, physicians seem to wait until the patient begins deteriorating medically, a strategy that leads to a high incidence of inpatient discussions. Instead, physicians should consider moving conversations closer to diagnosis and initiating conversations while the patient is doing comparatively well, so the patient has time to plan for more difficult times in the future.
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Just as late discussions were associated with more aggressive EOL care, discussions in the inpatient hospital setting had similar outcomes. However, inpatient discussions may not necessarily cause more aggressive care; instead, once patients are hospitalized, EOL discussions may be expected.
Importantly, we do not know whether earlier discussions would change the tenor of care received at EOL, because our data cannot address causation. However, our data do describe two widely divergent paths of care at EOL. One path is characterized by early discussions about EOL care, greater use of hospice care including early hospice initiation, and less use of aggressive care. The alternative path features EOL discussions that start in the last 30 days of life (or never take place), accompanied by aggressive care in the last month and less and later hospice initiation. Did patients on the second path receive the care they wanted? We do not know. However, we do know that these patients did not have the opportunity to express their preferences for EOL care until their last month of life was already under way.
We also found that some EOL discussions were not recognized or reported by patients or surrogates, and only patient-or surrogate-recognized conversations were associated with less aggressive care. Every physician has probably at times said words to patients that were not heard or understood, and the finding of documented but unrecognized discussions may be an example of this. Our data lacked nuanced information about why this occurred, including details on content and length of the discussions. For surrogate interviews, we also cannot be sure that the surrogate was present for the documented discussion. However, exploratory analyses identified select groups of patients who were at particular risk for unrecognized conversations, including black and Hispanic patients. Given the known racial disparities in care at EOL, further work should examine how conversations may have differed and which communication needs may have been unmet in these groups.
Of note, documented but unrecognized EOL discussions were not associated with less aggressive care. Although patients who desired aggressive care may have been less likely to recognize or report such conversations, it is also possible that more effective communication may have allowed patients to hear these conversations and make alternate care plans. These findings underscore the critical need for physicians to assess patients' understanding after important conversations. This study has several limitations. As we have noted, CanCORS documented the presence of EOL discussions without evaluating the content or quality of discussions. Although some data suggest that palliative care consults for patients who die in the hospital may be cost saving, we found limited impact of EOL discussions among hospitalized patients, possibly because we could not assess the content of the discussions. Multiple sources of data were used without full agreement between sources about whether EOL discussions took place. However, combined data from patient and surrogate interviews and medical records are likely to be more complete than any one source, and our sensitivity analyses suggested that when we limited the cohort to patients with data measured in a consistent way, using surrogate reports after death to characterize EOL care, results were similar. In addition, discrepancies between sources allowed us to explore unique issues such as the lack of patient recognition of conversations. We also relied on MRA data covering the first 15 months after diagnosis and excluded patients who lived longer, including many patients with colorectal cancer. Patterns of care may have been different for such patients. However, adjustment for survival time and diagnosis did not significantly change our findings. Finally, some of our markers of aggressive care, such as ICU care, were rare. Nonetheless, relationships with EOL discussion attributes were similar to those for more common events.
Aggressive care is not necessarily wrong for individuals at EOL; it may fit with the preferences of select patients who want to pursue life prolongation at any cost. But most patients who recognize that they are dying do not want such care.3 -5 Evidence suggests that less aggressive care is also less costly31 -33 and less burdensome for surviving family members.3
, 34 Given the many arguments for less aggressive EOL care, earlier discussions have the potential to change the way EOL care is delivered for patients with advanced cancer and help to assure that care is consistent with patients' preferences.
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